The intracellular pathway and kinetics of digestive enzyme secretion in an insect midgut cell.
The opaque zone cells of the midgut of the stablefly, Stomoxys calcitrans display a cyclical series of ultrastructural events in response to feeding, which it has been suggested are related to the synthesis and secretion of digestive enzymes. These cells have been studied in vivo using a combination of biochemical, morphometric and electron microscopical autoradiographic techniques. The cyclical nature, timing and relationship of the ultrastructural events to enzyme secretion has been confirmed. The autoradiographic data presented is in good agreement with the classical synthetic pathway for exported proteins. The kinetics of the cellular process have been described: transfer of newly synthesized product from the rough endoplasmic reticulum to Golgi apparatus begins ca. 13-14 min after labelling of the fly and from the Golgi apparatus to secretory granules after ca. 24-26 min. Secretion of this newly synthesized material begins before 60 min and possibly as early as 30 min after labelling of the fly. The data are discussed in relation to the comparable studies in other tissues.